The work involves the realization of a GIS model that includes both information on real estate cadastre and water supply networks. This shows the stages of making such a model, starting from field measurements, to structuring the database and custom layouts. In the study, the distribution pipelines equipped with fire hydrants and the existing building types in the area were considered as the main elements. Buildings were classified according to importance, height, destination, mapping indexes, etc. and have been integrated into the GIS model. GIS programs aim at specifying as much as possible the textual data attached to perform complex analyzes. Autocad and ArcMap programs allow you to get thematic maps on building types, pipeline network analysis on which hydrants are located, and how to protect firewalls. The study model was developed only for a sector in the city of Iaşi, but it can be extended to an application that can be used in other urban areas for the purpose of being used by the water-channel directorate, the intervention teams, the public administration local, etc.
Introduction
Urban and rural centers are affected by a series of disaster phenomena such as fires, earthquakes, landslides, floods, etc.
At present, fires have a high risk factor and their stopping is almost impossible, as the source of the source depends on various factors: unattended fire, 1 PhD student Eng., "Gheorghe Asachi" Technical University of Iasi, Faculty of Hydrotechnical Engineering, Geodesy and Environmental Engineering, e-mail lates.iustina90@gmail.com, 2 Dr.ing., Polias-Instal Company, Iasi, Romania 3 Engineering, Geodesy and Environmental Engineering, e-mail mluca2004@yahoo.com short circuit, road accidents, excessive heat, natural phenomena, etc. Fires spread both in inhabited areas (rural or urban), in vegetation areas, in industrial areas, etc. In the case of fires in the inhabited areas, Ferreira T. M., et al. (2016) identified a number of factors contributing to increased fire risk: flammable materials, high density of buildings that do not keep the minimum construction distance, narrow streets, common walls between adjacent buildings, old electrical installations, etc.
Fires are propagated differently depending on the type of building and location, which requires important changes and requires monitoring using performance models. These models are used to develop fire prevention and improvement strategies on fire safety (Cheng H., Hadjisophocleous G., 2009) .
Fires in inhabited areas cause material and material damage. In recent years, their number has increased and the rate of occurrence varies depending on the factors of fire production (Zang X., et all., 2018) .
Taking into account that the Romanian cities are in constant evolution and the new constructions are carried out without complying with the norms and laws of fire, but also with the Civil Code, it is important to monitor the inhabited areas. Due to the rapid pace of construction of buildings and the high costs of entry into legality of land and associated buildings, a GIS model of fire monitoring is necessary. For many urban constructions, no data are known about the materials used, the height regime, the owners, the year of construction, etc.
Customization of buildings according to fire characteristics in correlation with building registration
The registration of constructions takes into account the law 7/1996, and they are integrated into the GIS environment (the application Eterra) based on the measurements made as well as the property acts. Analyzing the information provided by ANCPI Agency, only 30% of the total number of buildings in Romania are integrated into this application.
Customizing buildings by fire category is important for emergency inspectorates (ISUs), because in the event of fire, knowing the types of buildings and the factors that can influence the evolution of the fire is essential. a) Classification of buildings in cadastral terms; Buildings are classified mainly according to their destination. The information attached to the construction differs according to the legal status of the building. Thus, a building with documents will have a unique five-digit cadastral number and building code (Ex: 63398 -C1). If the construction is older, the old cadastral number and the old land registry number will be attached. Also important is the height regime of the building, the field filled in the number of levels section, and in the case of blocks of buildings with separate individual units the complete number and the number (Fig.1) 
Fig. 1. Visualize textual data attached to constructions in the Eterra program
Depending on the destination of the buildings they are classified in: CASadministrative and social cultural buildings; CA -annexes; CL -housing construction; CIE -industrial and public buildings.
The registration of buildings also need their taxable value, also depending on the number of levels that will be completed and the surface built on the ground as well as the total built-up area unfolded (Fig. 2) . The difference between the construction of documents and the documents without papers is that in the case of the latter, the field with the document's surface will not be completed. The constructions have the same address as the site of the site have as description the type of construction, the height regime and the year of their construction. -very tall buildings (S + P + E 20); -tall buildings (S + P + 12); -medium buildings (S+P + 2E, P + 6 E); -ground floor buildings (P, S + P); Buildings in any location require access to public utilities. In the rural area, at 2016, only 30% of the inhabitants benefit from the connection to the water supply and sewerage network, so the external fire network that has the role of protecting the buildings is missing.
Hydrants are positioned so that they comply with the fire safety concept. " It includes conditions for the location of buildings and the performance of structures, construction products, building installations and fire protection installations under fire conditions". The distance between hydrants on urban pipeline networks is 100-125 m (NP 133-133, P 118-99). Sanitary Plum Manual, 2002). By location, hydrants must cover protected areas, be accessible and provide the required fire extinguishing parameters. According to the norm P 118/2 -2013 the external hydrant flow rate is 5-10 l / s, the minimum pressure is 0.7 bar and the diameter is 80 -100 -150 mm.
Customize the functions of the pipeline network equipped with hydrants in a neighborhood of Iasi
Hydrants are hydraulic installations located on pipes to distribute water for fire-fighting. The pipeline also has hydrants for spraying green spaces and watering public spaces. Hydrants have different codes, a unique location and are characterized by constructive and hydraulic parameters. Each layer for the hydrant network has graphic information attached to the construction and hydraulic features. Data collection on hydrants is collected during the design, installation and operation phase. By developing a GIS model, it is important to have the tables attached to them with other types of important information in the interpretation and query process. In the case study, the pipeline network initially had 14 hydrants. Each hydrant had attached location information, diameter, flow, construction type etc. On the basis of the field studies, information was added regarding the land quota, flow, pressure, material, year of commissioning, photos, performers, works done for their rehabilitation and improvement etc.
Monitoring the parameters of street hydrants is a high concern, especially since the fire rate has been quite high lately. The correct operation of the street hydrants influences the good organization of the Fire Emergency Inspectorate in case of fire. A customized GIS monitoring system for the hydrant network contains a series of information on hydrant location, type, construction parameters, functional parameters, coverage area, hydrant distances, its current state of play, access conditions, time interventions, repairs, etc.
Case Study -Analysis of the fire protection and fire-fighting phenomenon for the "Aviation Plateau" area, Iaşi Municipality
The study area is located in the eastern area of Iaşi, called "Aviation Plate" (Fig. 4) . For this area a GIS monitoring model was compiled, consisting of components of the hydro-cadastral cadastre and components of the real estate cadastre. a b Fig. 4 . Localization of the study area: a -the city of Iasi; b -Aviation Plate area.
The case study, drawn up in a sector of the city of Iaşi, "Aviation Plateau", highlights the current exploitation of the hydrant network and the rehabilitation opportunities. The "Aviation Plate" urban area is made up of main and secondary streets. The area is occupied with buildings, mainly residential, but also a small number of commercial spaces. The height predominant mode is P, P + 2E. In the last 5 years, a series of buildings with height regime P + 4E (private children's home) and P + 10E (dwelling block) were built at the NE limit.
Several types of analyzes were made in the study area to social, economic, political, environmental and water network utility data. a) Identification of hydrants and current analysis of the basic demand in water supply in case of fire.
Within the study area it was determined (by simulation in the Epanet program) that the fire base demand falls between 0.026 l / s and 0.052 l / s. Thus, it can be seen that in areas where land has a higher share demand is higher. In the study area there is a significant difference (Fig. 5) , with variations from 40.14 m in the southwest to 69.71 m in the north Hydrants identification and current status analysis by field research. The initial fire network was composed of 14 hydrants. As a result of the research carried out on the ground to check their state, in the years 2017-2018 the following were found:
-the hydrant with the H1 code located on Holboca Street was not identified on the ground (this should have been located on the sidewalk); -the hydrant with H2 code, located on Holboca Street, is located on the road, is not signaled, and the cover is covered with dry vegetation and paving slabs; a b -the hydrant with the H3 code, located on the Airport Street, near the Porumb Street, is located in the area of some residential buildings with average height P + 4E, index A and low fire risk category; -the hydrant with the H4 code, located on the Airport Street, near the intersection with the Protopopescu and Vulturi streets, is positioned on the sidewalk and is marked accordingly; the hydrant has a diameter of 100 mm, with a land area of 66.41 m, and in its vicinity is a CIE type building, with a medium height P + 1E, with a mapping index B and a major risk in case of fire. The building is the headquarters of a company that works with paper, metal, plastic, wood, etc. (Fig. 6) ; -the hydrant with the H5 code, located on the Airport Street, was not identified on the ground; -the hydrant with the H6 code, located on Ceahlău Street, is positioned on the sidewalk, but there has been a marked deterioration of the structure and the hydraulic installation; the H6 hydrant is partially covered with asphalt, so in the case of a fire, the layer must be removed beforehand, the operation impedes the firemen's task (fig. 7) ; -the hydrant code H7, located on Porumbul Street, near the intersection with the Nisipari and Eagle streets, was not identified in the field; the field analysis shows (Fig. 8) the location where the H7 hydrant should have been placed and where only the signaling sign remained; -the hydrant with the H8 code, is located on Marginii Street near the intersection with the streets of Obreja and Vulturi (secondary pebbled street); as with the H7 hydrant, it was not found in the field (only the signpost is in position); -the hydrant with the H9 code, located on Moţi street near the intersection with the Obreja street, has a pavement location; the hydrant is partially degraded (no cover) and the sign is missing; the hydrant has a diameter of 100 mm, with an area of 63,92 m and an application of 0,026 l / s; -the hydrant with code H10, located on Aurel Vlaicu street near the intersection with Seven People Street, was not identified in the field; -the hydrant with the H11 code, located on Aurel Vlaicu Street near the intersection with Seven People Street, has its pavement location; the hydrant was canceled, and on the ground we only identified a part of its facility; Fig. 9 Identification of hydrants with H9, H11 in the "Aviation Plate" area -the hydrant with the H12 code, located on Aurel Vlaicu Street near the Aterisaj Street intersection, has the pavement location; the hydrant has a diameter of 100 mm, with a 40.03 m terrain and a request of 0.026 l / s, it is not properly signposted and the cover is missing, so that the hydrant installation is accessible and can not be protected; the upper part of the hydrant is not maintained and the mark is provisional and can be removed; the hydrant is placed on a degraded pavement, which can lead to loss of stability over time;
-the hydrant with H13 code positioned on Negel Ghe Street. Lieutenant near the intersection with Aterisaj Street, it was not identified on the ground.
-the hydrant with the H14 code, located on Aviaţiei street near the intersection with Aurel Vlaicu Street, is located on the sidewalk near two CAS buildings; the hydrant has a diameter of 100 mm, a ground rate of 41.26 m and a demand of 0.026 l / s, a non-existent signage marking.
From the field research, it emerged that of the 14 hydrants mentioned in the documents only eight hydrants were identified, one of which was canceled. By field research, the eight identified hydrants were found to have pavement location, not adequately signaled (H2, H9 hydrants), or signaling plate missing (hydrant H14). In the case of hydrants H2, H6, H9, H12 the state of degradation of the structure and of the hydraulic installation was found. Six hydrants were not identified in the field. For H7 and H8 hydrants, only the signaling plate was identified (Fig. 8) .
The constructive and functional features of the hydrants were introduced into their GIS monitoring model. Based on these data, the simulation scenarios for controlling and extinguishing the external fire produced in the "Aviation Plateau" area (Lateş I. et all., 2018) were made. The scenarios for simulating the operation of the pipeline network with hydrants have indicated the unsatisfactory state of the fire extinguishing installations in the "Aviation Plate" area. Many areas in the inhabited area are hard to cover in the fire, with difficulty in feeding the fire machines and large distances between the hydrants. The hydrant network has to be rehabilitated and completed according to the situation in the field. When installing hydrants, the norms and provisions of the specialty regulations (NP 133-2013, P 118-99) must be observed.
For the study area, three simulation scenarios were developed that were run using the Epanet and ArcMap programs. The scenarios had the following theme (Lateş I, et al., 2018) : scenario 1 -it followed the functioning of the pipeline network according to the initial fire hydrants, scenario 2 -it analyzed the functioning of the the hydrant pipeline network currently in operation and scenario 3 -it analyzed the operation of the pipeline network with the addition of additional hydrants according to the results obtained from Scenarios 1 and 2. Conclusions 1. Identification of fire hydrants is of particular importance to fire intervention teams, a situation that must be present in the GIS pipeline monitoring model.
2. Correlation of hydro-hydraulic and real-type information helps to good interpretation and analysis within the GIS model of disaster situations that can occur in populated centers.
3. The rehabilitation of the pipeline network with hydrants is a current necessity and should include the addition of additional hydrants in line with the current and prospective situation in the field as well as with the results of the field research.
4. The hydro-cadastral monitoring GIS model is of particular importance in simulating and forecasting disaster phenomena in populated or industrial centers.
